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1

COMPOSITION FOR COLORED GLASS
INTENDED FOR THE MANUFACTURE OF
GLAZING PANES

This 1s a Division of application Ser. No. 07/969,836
filed on Aug. 5, 1993, now abandoned; which was filed as
International Application No. PCT/FR92/00913, on Oct. 2,
1992.

This invention relates to a composition for coloured glass
intended for the manufacture of a pane suitable, notably, for
mounting in an automobile vehicle. The 1nvention 1s aimed
more especially at a glass composition which will enable a
pane to be produced that i1s suitable for forming the rear
lateral windows and rear windows of an automobile vehicle.

Automobile designers offer their clients coloured panes,
not only 1n a concern for aesthetic values but also for the
functional role which they can fuliil, that 1s to say notably
the 1mprovement 1n visibility 1n critical conditions of
lighting, and/or the comiort of the passengers.

From this latter aspect, since the proportion of glazed
arca 1ncreases every year in new models, the hothouse effect
will be an increasingly important factor to be taken imto
account 1n the air conditioning of the vehicle. One of the
routes by which this effect may be reduced i1s by the
improvement 1n panes of low transmission for radiation 1n
the near infrared but 1n which the transmission for the visible

spectrum, although less than that of conventional
windscreens, 1s still acceptable for the passengers.

The U.S. Pat. No. 4,104,076 proposes glasses based upon
oxides of 1ron, cobalt, chromium and/or uranium and pos-
sibly containing selentum. These glasses may be classified 1n
two categories: the bronze glasses which have a light
transmission factor of between 40 and 55%, and the grey
glasses for which this factor 1s from 35 to 45%. These
glasses, 1ntended more especially for the production of
panes for buildings, have a conventional total energy trans-
mission factor less than 50% for a thickness of 6.2 mm.

Patent Application EP-A-0 349 909 proposes glasses
having a grey tint, based upon oxides of iron and cobalt, to
which at least 30 ppm selenium are added. These glasses are
characterized, for a thickness of 5.56 mm, by a light trans-
mission factor lying between 5 and 20% and a total energy
transmission factor less than 40%. All the glasses given as
examples have an energy transmission factor greater than
the light transmission factor.

The present i1nvention sets out to provide glasses
coloured 1n the mass which shall possess, for a speciiic
thickness, a moderate total light transmission and a lower
corresponding total energy transmission.

The 1nvention also sets out to provide coloured glasses
having different compositions, which may be mounted, in
the form of glazing panes, on one and the same automobile
vehicle.

According to this invention, these objectives are
achieved by means of coloured glasses, the composition of
which comprises the following constituents 1n the propor-
tions by weight defined by the following limats:

Si0, 64 to 75%
Al, O, 0to 5%
B,0O; 0to 5%
CaO 5to 15%
MgO 0to 5%
Na,O 10 to 18%
K,O 0to 5%
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2

-continued

and, as colouring agents:

Fe,O; (total iron) 0.45 to 2.5%
CoO 0.001 to 0.02%
Se 0 to 0.0025%
Cr,O; 0 to 0.1%

these glasses having a total energy transmission factor (1)

less than the light transmission factor under illuminant A
(TL,), the factor T, being from 10 to 48% and the factor

TL, from 20 to 60% for a thickness of 3.85 millimeters.
The compositions according to this invention may contain
other constituents 1n very small quantities, originating from
compounds added to the vitrifiable mixture for the purpose
of facilitating the refining of the glass. This 1s the case, for

example, for SO, origmating from the decomposition of
sulphate added to the mixture.

The glass according to this invention may be produced 1n
conventional furnaces and converted mto a continuous band
or ribbon by the well-known technique of float glass on a
molten tin bath.

The glasses according to this invention have a rather low
purity of excitation under illuminant C. It 1s generally less
than 15% and most frequently less than 12%.

The transmission characteristics of glasses according to
the 1nvention and also their dominant wavelength under
illuminant C are governed by their oxidoreduction state.
According to the present mvention, 16 to 55% of the total
iron, expressed 1n the form of Fe,O,, may be 1n the form of
ferrous oxide. More generally, 20 to 40% of the total iron 1s
in the form of ferrous oxide.

The glasses according to this invention have grey tints and
more or less neutral colourations, which may vary from the
blue/green to the green/yellow passing through all the inter-
mediate hues, corresponding to dominant wavelengths under
illuminant C extending from 490 to 560 nm.

The glasses according to this invention possess the
desired transmission characteristics by using, as colouring
agents, the oxides of 1ron and of cobalt, by adding possibly
chromium oxide and selenium, the latter having the effect of
reducing the purity of excitation.

The glasses according to this invention may comprise a
part only of these colouring agents or the totality of these
agents 1n proportions duly chosen as a function of the
characteristics desired.

Thus the glasses according to this invention may
comprise, as colouring agent, the oxides of iron and cobalt
and, possibly also, selenium. The proportions by weight of
the colouring agents 1n the preferred glasses of the mnvention
belonging to this family may vary according to the proper-
ties desired.

Glasses having a grey tint and characterized by a high
light transmission factor (TL ,>40%) comprise the following
colouring agents within the limits by weight defined:

(D

Fe,O; (total iron) 0.45 to 1%
CoO 0.001 to 0.01%
Se 0.0002 to 0.002%

Glasses also having a grey tint but characterized by a
lower light transmission factor (TL,<40%) and a T factor
clearly lower than that of the glasses (I) comprise the
following colouring agents in the limiting proportions by
welght defined below:
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(I1)

Fe,O5 (total iron) 1to 1.8%
CoO 0.005 to 0.02%
Se 0.0005 to 0.0025%

Among the glasses belonging to this family but which
may perhaps not contain selenium, 1t 1s possible to distin-
guish glasses which have a high TL, factor (>40%) and a
relatively low T, factor. Such glasses comprise the colour-
ing agents defined below 1n the following limits by weight:

(II)

0.8 to 1.8%
0.001 to 0.01%

Fe,O; (total iron)
CoO

Still within the category of the glasses that may not
contain selenium, it 1s also possible to define glasses which
have a TL, factor and a T, factor clearly lower than those
of the foregoing glasses (III). These glasses have a high
content of 1rron oxides associated with the cobalt oxide in the
following proportions by weight:

(IV)

1.3 to 2.5%
0.005 to 0.015%

Fe,O; (total iron)
CoO

Glasses (II) and (IV) can of course comprise selenium,
within the general limits defined above.

Apart from the 1ron and cobalt oxides, and the possible
selenium, the glasses according to this imnvention may also
contain chromium oxide. The contents of colouring agents in
the preferred glasses of this ivention belonging to this
family are defined by the following limits by weight:

Fe,O5 (total iron) 0.5 to 1.5%

CoO 0.003 to 0.015%
Cr,0O; 0.025 to 0.09%
Se 0 to 0.0025%

For preparing the glasses of this invention, a conventional
glass composition from the flat glass industry 1s used as the
basic composition, and to this are added the colouring agents
in proportions which enable the desired optical characteris-
fics and appearance to be achieved for a given thickness. The
basic glass selected has the following composition by
welght:

Fe, O,
(Total iron)
CoO

Se

Cr,0;
Redox
Ty (%)
Tg (%)
7\*[}({:) (nm)
P (%)
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Al,O4
CaO
MgO
Na,O
K,0
SO,

72.1%
0.74%
8.90%
3.79%
14.16%
0.11%
0.20%

The colouring agents are added to this glass at the expense
of the silica.

The attached table shows a series of examples of glass
compositions 1illustrating this invention, notably the glass
families I to V defined above. The contents of colouring
agents are expressed 1n percentages by weight. The values
for the different characteristics of these glasses were mea-
sured on panes 3.85 millimeters thick. The purity level
attained by certain glasses according to this invention 1s
remarkable having regard to the very low content of sele-
nium 1n these glasses. For all the glasses according to this
invention, the ratio Fe,O; (total)/Se is greater than 200.

As 1ndicated earlier, the glasses according to this 1nven-
fion may be converted into a continuous band by the
technique of float glass. The glass sheets obtained by cutting
this band have thicknesses varying from 2 to 8 mm. These
olass sheets can be used either alone or associated with a
colourless glass sheet to form glazing panes capable of being
mounted on an automobile vehicle at the rear side windows
and rear window.

These panes may be fitted by associating them 1n a glazing,
set with other panes which form the windscreen and the front
side windows. Thus an automobile vehicle glazing set may
be composed of panes, of which the total light transmission
factor under 1lluminant A, for a given thickness, will
decrease progressively from the windscreen to the rear
window.

The panes obtained from glasses according to this inven-
fion may advantageously be used within such a glazing set
for an automobile vehicle.

Thus the panes of the rear side windows, whether opening
or fixed windows, can be produced from glasses which, for
a thickness of 3.85 mm, have a total light transmaission factor
under 1lluminant A of between approximately 30 and 60%.
They may be associated with rear windows made from
oglasses which, for the same thickness, have a total light
transmission factor under 1lluminant A of approximately 20
to 45%.

A glazing set of this class could be produced from the
glasses referenced Ex. 10 and Ex. 3 1n the attached table. The
panes formed of glass Ex. 10 would serve as rear side
windows, the pane made of glass Ex. 3 would constitute the
rear window.

TABLE

Ex. 1

1.15

0.0122
0.0013

0.27
35
25.3

496

3.2

Ex. 2

1.65

0.0110

0.35
35
18.7

488
17.4

Ex. 3

1.95

0.0066

0.25
35
17.8

501

7.6

Ex. 4

0.90

0.0130
0.0010
0.0480

0.31

32.5
24.8
501

5.61

Ex. 5

0.96

0.0099
0.0005
0.0350

0.35
37.8
24.7

495

8.81
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TABLE-continued

Ex. 6 Ex. 7 Ex. & Ex. 9 Ex. 10 Ex. 11
Fe, O, 0.62 1.27 1.10 0.99 1.50 0.95
(Total iron)
CoO 0.0055 0.0093 0.0093 0.0103 0.0058 0.0104
Se 0.0009 — — 0.0003 — —
Cr,0, — 0.0780 0.0880 0.0450 — 0.0600
Redox 0.29 0.21 0.29 0.25 0.24 0.35
Tra (%) 55.7 40.0 39.2 40.2 45.8 38.8
TE (%) 44.9 29.8 16.5 29.8 26.8 24.7
Aoy (nm) 505 497 495 502 490 497
P- (%) 1.1 11.5 14 6.49 10.8 12.21

Ex. 12 Ex. 13 Ex. 14
Fe,O, 1.2 1.25 1.04
(Total iron)
CoO 0.0032 0.0102 0.006
Se — 0.0015 —
Redox 0.29 0.28 0.31
Ty () (%) 55.0 33.5 34.1
Ty (%) 32 21.6 16.8
Aoy (nm) 495 531 494
Pc. (%) 6.3 2.8 11.7

25
We claim:

1. A colored glass composition, comprising the following

oxides within the following limits by weight: Fe,O; (total iron) 1to 1.8%
CoO 0.005 to 0.02%
Se 0.0005 to 0.0009%.
30
Si0, 64 to 75%
ALO, 0 to 5%
B-,O 0 to 5% . : : : :
o0 5 tn 15;5 5. The composition according to claim 1, wheremn said
MgO 0 to 5% coloring agents are:
Na,O 10 to 18% 25
K,O 0 to 5%
Fe,O, (total iron) 0.8 to 1.8%
_ CoO 0.001 to 0.01%.
and as coloring agents:
Fe,O, (total iron) 0.45 to 2.5% 6. The composition according to claim 1, wherein said
with FeO content representing from 16 to 55% coloring agents are:
of the total 1ron content expressed 1n the form of Fe,O, Fe.O., (total iron) 13 t0 2.5%
45 CoO 0.005 to 0.015%.
CoO 0.001 to 0.02%
Se 0 to 0.0009%

7. The composition according to claim 1, wheremn said
CoO 1s used 1n an amount of 0.001 to 0.0099%.

8. A glazing pane comprising a colored glass sheet,
wherein the colored glass sheet has a composition as
claimed in claim 1 and has a thickness of from 2 to 8 mm.

9. A glazing set mounted on an automobile vehicle,
comprising a windscreen, front side windows and rear side
windows and a rear window, wherein the rear side windows,
both movable and fixed, and the rear window comprise
panes as claimed in claim 8.

10. The glazing set according to claim 9, wherein the rear
side windows and the rear window comprise, respectively,
panes which, for a given thickness, have different total light
60 transmission factors under illuminant A.

11. The glazing set according to claim 9, wherein the

wherein the glasses have a total energy transmission factor
(T.) less than the light transmission factor under illuminant 50

A (TL,), the factor T, being from 10 to 48% and the factor
TL , from 20 to 60% for a thickness of 3.85 mm, said colored
glass composition having an excitation purity equal to or
less than 7.6%.

2. The composition according to claim 1, wherein the FeO .
content represents from 20 to 40% of the total iron expressed
in the form of Fe,O,.

3. The composition according to claim 1, wheremn said
coloring agents are:

Fe,O; (total iron) 0.45 to 1% _ ) ) :
Col 0.001 to 0.01% panes forming the rear side windows have, for a thickness of
Se 0.0002 to 0.0009%. 3.85 mm, a total transmission factor under illuminant A of

from 30 to 60%, and the pane forming the rear window has,
o5 for the same thickness, a total transmission factor under

4. The composition according to claim 1, wherein said lluminant A of from 20 to 45%.
coloring agents are: I
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